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(54) Ink Jet recording apparatus 

(57) An ink jet recording apparatus using ink jet 
recording means for recording by discharging ink onto a 
recording medium arranged for a recording area 
includes means for feeding a recording medium, which 
is arranged for the recording area and provided with a 
mechanism to provide irregular configuration for the 
recording medium in the direction intersecting the feed- 
ing direction thereof, hence minimizing each individual 

FIG. 1 



cockling that may take place due to the permeation of 
ink into the recording medium when images are recorded 
thereon by the ink jet recording apparatus, and also, to 
orientate the cockling downward reliably in order to pre- 
vent the recording medium from being in contact with the 
recording head to obtain a good quality of recorded 
images. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an ink jet recording 
apparatus using an ink jet head provided with ink dis- 
charge ports to record on a recording medium arranged 
for a recording area. More particularly, the invention 
relates to an ink jet recording apparatus capable of sig- 
nificantly reducing adverse effects to be produced on the 
quality of recorded images, such as cockles on the 
recording medium resulting from the adhesion of ink 
droplets thereto. 

Related Background Art 

Traditionally, there has been a need for an ink jet 
recording apparatus to minimize the influence of wrinkles 
or a waving deformation (hereinafter referred to as cock- 
ling) formed on a recording medium when ink is dis- 
charged onto it in order to stabilize the recording 
performance, and maintain a constant gap between the 
surface of a recording medium and the recording head. 
Also, it is required to prevent a recording medium from 
floating from the platen toward the head in consideration 
of the fundamental properties thereof that cause it to curl 
easily if moisture or the like is present. 

Conventionally, therefore, as examples to attain the 
objectives described above, there are apparatuses 
structured as given below. Firstly, as a recording appa- 
ratus disclosed in the specification of Japanese Patent 
Laid-Open Application No. 4-69264, there is a structure 
arranged to press a recording medium to the platen by 
means of a sheet pressure member on the upstream side 
in the feed direction of the recording medium. Second- 
ary, there is known a structure as disclosed in the spec- 
ification of Japanese Patent Laid-Open Application Nos. 
61 -95966 and 3-29359, among others, in which a plural- 
ity of small-diametral holes are provided for a platen to 
effectuate the close contact of a recording medium with 
the platen by the application of suction force generated 
by use of means for generating negative pressure. 

However, in accordance with the first prior art, in 
which the structure is arranged to press the platen by 
means of a sheet pressure member on the upstream side 
of the printing area, the anticipated effects are reduced 
more so as to give cockling or to allow a recording 
medium to float more easily if the printing width of a 
recording head is wider, and the distance is longer from 
the currently pressed position to the next position to be 
pressed, although this arrangement is still effective if the 
printing area is narrower, and also, the distance is shorter 
from the position where the pressure is given on the 
upstream side of the printing area in the sheet feeding 
direction to the next position where pressure is exerted 
(for example, the sheet exhausting roller pair). Particu- 
larly when recording images are formed in high density, 



a great amount f ink is impacted on the recording 
medium. As a result a greater cockling occurs even to 
allow the recording medium to touch the printing head, 
thus leading to the formation of disturbed images or the 

5 clogging of the heading head, 

In accordance with the second prior art, in which an 
anangement is made to suck a recording medium by 
means for generating negative pressure, the apparatus 
is made inevitably larger, resulting in higher costs, as well 

io as in a larger noises to be made in sucking and exhaust- 
ing air. Moreover, when recording media of different sizes 
are used, means for sealing the small-diametral holes 
should be arranged anew for those holes on the platen, 
which are not covered by any recording medium, and this 

is sealing arrangement should be made in accordance with 
each different size of the recording media to be used, 
hence making it rather difficult to obtain the required suc- 
tion force as desired. 

20 SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
ink jet recording apparatus capable of obtaining a good 
quality of recorded images by suppressing the cockling 
25 (occurrence of cockles on a recording medium along the 
execution of ink jet recording) and thef loafing of a record- 
ing medium with the arrangement of a simple structure 
therefor. 

It is another object of the present invention to provide 

so an ink jet recording apparatus capable of obtaining a 
good quality of recorded images by materializing a struc- 
ture that gives firmness to a recording medium with an 
arrangement for providing the recording medium with a 
waving configuration at least in an recording area so as 

35 not to allow even a curled recording medium to float in 
the direction toward the recording head. 

H is still another object of the present invention to 
provide an ink jet recording apparatus capablb of obtain- 
ing a good quality of recorded images by arranging plural 

40 uneven portions on a platen, as well as a member formed 
at least for the recessed parts thereof to displace a 
recording medium to the platen side for the formation of 
a waving configuration thereon in order for the cockling 
to occur on the recessed parts but assuredly orientated 

45 downward, thus preventing the recording medium from 
floating to the ink jet recording head side. 

It is a further abject of the present invention to pro- 
vide an ink jet recording apparatus using inkjet recording 
means for recording by discharging ink onto a recording 

so medium arranged for a recording area, this apparatus 
including means for feecfing a recording medium being 
arranged for the recording area and provided with a 
mechanism to provide irregular configuration for the 
recording medium in the direction intersecting the feed- 

55 ing direction thereof. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a partial vi ew which perspectively shows the 
vicinity of the platen unit of a recording apparatus in 
accordance with the first embodiment of the present 
invention. 

Fig. 2 is a perspective view which illustrates a state 
where a recording medium passes between a platen and 
a sheet pressure board. 

Fig. 3 is a cross-sectional view taken along line 3 - 
3 in Fig. 2. 

Fig. 4 is a perspective view which illustrates a state 
where a recording medium passes between the platen 
and sheet pressure board of a recording apparatus in 
accordance with a second embodiment of the present 
invention. 

Fig. 5 is a perspective view which illustrates a state 
where a recording medium passes between the platen 
and sheet pressure board of a recording apparatus in 
accordance with a third embodiment of the present 
invention. 

Fig. 6 is a perspective view which illustrates a state 
where a recording medium passes between the platen 
and sheet pressure board of a recording apparatus in 
accordance with a third embodiment of the present 
invention. 

Fig. 7 is a perspective view which illustrates a state 
where a recording medium passes between the platen 
and sheet pressure board of a recording apparatus in 
accordance with a fourth embodiment of the present 
invention. 

Fig. 8 is a cross-sectional view taken along line 8 - 
8 in Fig. 7. 

Fig. 9 is a partial view which perspectively shows the 
vicinity of the platen unit of a recording apparatus in 
accordance with the fifth embodiment of the present 
invention. 

Fig. 10 is a partial view which perspectively shows 
the vicinity of the platen unit of a recording apparatus in 
accordance with the sixth embodiment of the present 
invention. 

Fig. 1 1 is a partial front view which shows the rela- 
tionship between the platen and sheet pressure board of 
the sixth embodiment of the present invention. 

Fig. 12 is a perspective view which shows a state 
where a recording medium passes between a platen and 
a sheet pressure board. 

Fig. 13 is a cross-sectional view taken along tine A 

- A in Fig. 12, which shows the behavior of a vertically 
watermarked paper before and after recording. 

Fig. 14 is a cross-sectional view taken along line A 

- A in Fig. 12, which shows the behavior of a horizontally 
watermarked paper before and after recording. 

Fig. 15 is a perspective view which shows a state 
where a recording medium passes between the platen 
and sheet pressure board of a recording apparatus in 
accordance with a seventh embodiment of the present 
invention. 



Fig. 16 is a perspective view which shows a state 
where a recording medium passes between the platen 
and sheet pressur board of a recording apparatus in 
accordance with a eighth embodiment of the present 
5 invention. 

Fig. 17 is a perspective view which shows a state 
where a recording medium passes between the platen 
and sheet pressure board of a recording apparatus in 
accordance with a eighth embodiment of the present 
10 invention. 

Fig. 18 is a perspective view which shows a state 
where a recording medium passes between the platen 
and sheet pressure board of a recording apparatus in 
accordance with a ninth embodiment of the present 
is invention. 

Fig. 19 is a cross-sectional view taken along line 19 
- 19 in Fig. 18. 

Fig. 20 is a partial view which shows perspectively 
the vicinity of the platen and sheet pressure board of a 
20 recording apparatus in accordance with a tenth embod- 
iment of the present invention. 

Fig. 21 is a cross-sectional view which shows the 
vicinity of the platen and sheet pressure board in accord- 
ance with an eleventh embodiment of the present inven- 
ts tion. 

Fig. 22 is a cross-sectional view which shows the 
vicinity of the platen and sheet pressure board in accord- 
ance with a twelfth embodiment of the present invention. 

30 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Now, with reference to the accompanying drawings, 
the detailed description will be made of the embodiments 

35 in accordance with the present invention. 

In this respect the ink jet recording apparatus to 
which the present invention is applicable is an ink jet 
recording apparatus having an ink jet head installed on 
a head installation unit to discharge ink from the ink dis- 

40 charge ports of the ink jet head onto a recording medium 
arranged for a recording area. As recording means 
therefor, it may be possible to use those having a mode 
in which an ink jet head and an ink tank for supplying ink 
to this ink jet head are formed integrally and installed on 

45 the head installation unit; a mode in which an Inkjet head 
and an ink tank are separate elements, and the ink jet 
head is provided with an ink tank holder to install the ink 
tank, and then, installed on the head installation unit; or 
a mode in which only an ink jet head is installed on the 

so head installation unit while an ink tank is arranged tor the 
recording apparatus main body side. The ink jet heads 
to be installed on these head installation units include 
the so-called full line type ink jet head having ink dis- 
charge ports arranged over the entire width of a record- 

55 ing medium in the direction intersecting the feed direction 
of the recording medium arranged for a recording area, 
and the so-called serial type ink jet head installed on a 
carriage serving as the head installation unit to recipro- 
cate in the direction intersecting the feed direction of a 
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recording medium arranged for a recording area in order 
toexecut the line recording for n or several lines. Fur- 
ther, the aforesaid recording means may be such as pro- 
vided with an ink jet head capable of discharging black 
ink liquid, yellow ink liquid, magenta ink liquid, cyan ink 5 
liquid, or several kinds of liquids or all the kinds of liquids 
among the preprocess liquids. Furthermore, the afore- 
said Inkjet heads may be such as provided with electro- 
thermal transducing elements on liquid paths 
conductiveiy connected to the ink discharge ports in 10 
order to discharge ink or the like from the ink discharge 
ports by use of thermal energy generated by the electro- 
thermal transducing elements, or provided with piezoe- 
lectric elements arranged on the liquid paths to 
discharge ink or the like form the ink discharge ports by 15 
means of vibrations or volumetric changes of the piezo- 
electric elements. 

The embodiments to which the present invention is 
preferably applicable are those Inkjet recording appara- 
tuses provided with the aforesaid recording means (at 20 
least the head installation unit), and a platen to support 
a recording medium with respect to the head installation 
unit, which are arranged in the recording area. These 
apparatuses should be provided with a mechanism 
capable of supporting the recording medium arranged zs 
for the recording area with the provision of plural uneven 
portions in the direction intersecting the feeding direction 
of the recording medium, this mechanism being provided 
with at least a plurality of extrusions arranged in the 
respective position in the direction intersecting the feed- 30 
ing direction of the recording medium in order to support 
the back side of the recording surface of the recording 
medium. Also, it may be possible to arrange further a sin- 
gle or plural numbers of extrusions having a lower height 
between the aforesaid extrusions themselves of the 3s 
mechanism: in this respect, it may be possible to arrange 
different heights for such plural lower extrusions. 

Hereunder, the present invention will be described 
in detail using ink jet recording apparatuses provided at 
least with the aforesaid platen as those embodying the ao 
invention. 

(First Embodiment) 

Fig. 1 is a perspective view which shows the princi- 45 
pal part of the platen unit of an ink jet recording apparatus 
in accordance with a first embodiment of the present 
invention. 

In Fig. 1, a reference numeral 1 designates an ink 
jet recording head for recording by discharging ink; 2, a so 
carnage traveling while supporting the recording head 1 ; 

3, a guide rail for supporting and guiding the carriage 2; 

4, a supporting rail to support the carriage 2; 5, a guide 
roller extruded from the carriage 2, which travels on the 
supporting rail 4 white supporting the carriage; 6, a tinv ss 
ing belt tensioned around a pulley (not shown) directly 
connected to a motor (not shown) to drive the carriage 

2; and 7, a cap to protect and prevent the discharge noz- 



zles f the recording head 1 from being dried and stained 
when the recording head 1 is on standby. 

A reference numeral 8 designates a recording 
medium; 9, a driving roller on the sheet feeding side to 
carry the recording medium; 10, a resist roller to rotate 
following the rotation of the driving roller 9 on the sheet 
feeding side, which is biased to the driving roller 9 on the 
sheet feeding side by biasing means (not shown), and 
forms a pair of resist rollers 1 1 in cooperation with the 
driving roller 9 on the sheet feeding side. 

A reference numeral 12 designates a driving roller 
on the sheet exhausting side to exhaust the recording 
medium 8; 13, a sheet exhausting roller to rotate follow- 
ing the rotation of the driving roller 12 on the sheet 
exhausting side, which is pressed to the driving roller 1 2 
on the sheet exhausting side by biasing means (not 
shown), thus forming a pair of sheet exhausting rollers 
1 4 in cooperation with the driving roller 12 on the sheet 
exhausting side. Then the driving roller 9. on the sheet 
feeding side and the driving roller 12 on the sheet 
exhausting side are driven by a motor (not shown) 
through a gear train and others. 

A reference numeral 15 designates a platen posi- 
tioned to face the recording head 1 . on which a plurality 
of ribs 16 are formed in parallel to the feeding direction 
of the recording sheet ^ In this respect rrt^ould rje good 
enougfi^iFonly itfie^rib^M 6'are'arranged on the platen so 
that they can provide irregularities on the surface of the 
recording medium in the direction intersecting the feed- 
ing direction of the medium, and they are not positioned 
in the direction rectangular to the feeding direction of the 
medium at least with respect to the platen. 

A reference numeral 1 8 designates a sheet pressure 
board to follow the surface of the recording medium 6 
after the configuration of the platen 15, which is arranged 
in such a manner that the upper surface of ribs 1 6 of the 
platen 15 and the leveled portion 20 of the sheet pres- 
sure board 1 8 are in contact with each other. Then extru- 
sions 19 extruding to the platen 15 side are arranged 
conggapnc^ between ribs 

16 on.the platen 15, and biased to the platen 15 side by 
biasing means (not shown). 

In the apparatus structured as described above, the 
recording head 1 reciprocates on the recording medium 
8 by means of a motor (not shown) through the timing 
belt 6, and records by discharging ink droplets onto spe- 
cific positions on the recording medium 8. 

On the other hand, the recording medium 8 is carried 
to the nipping position of the resist roller pair 1 1 by means 
of the sheet feeding mechanism (not shown). After devi- 
ation or the like is corrected, the recording medium 8 is " 
further carried to the recording position by the rotation of 
the resist roller pair 11 driven by a motor (not shown) 
through a gear train and others (not shown). At this junc- 
ture, the sheet pressure board 18 is biased in the direc- 
tion toward the platen 1 5 to make the recording medium 
wavy, its vertices being formed at the ribbed portions 1 6 
on the platen 15 by means of the extrusions 19 of the 
sheet pressure board 1 8 and the ribs 1 6 of the platen 1 5, 
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and the troughs at the extruded portions 1 9 of th sheet 
pressure board 18. 

Now. with reference to Fig. 2 and Rg. 3 r the descrip- 
tion will be made of the states of a recording medium 8 
before and after recording. 

Fig. 2 is a perspective view which shows the simpli- 
fied representation of the part illustrated in Fig. 1 . Fig. 3 
is an enlarged section taken along line 3 - 3 in Fig. 2. 

In the recording operation described above, the 
recording medium 8 having passed the sheet pressure 
board 1 8 presents a slightly undulated form as indicated 
by a broken line in Fig. 3, whose vertices are at the ribbed 
portions 16 on the platen 1 5. and troughs at the extruded 
portion 19 of the sheet pressure board 18. In this case, 
if recorded images are made in high density, the record- 
ing medium 23 is in a state that a great amount of record- 
ing ink is impacted using mainly water as its solvent 
hence causing the recording medium to become larger 
in its dimensions due to swelling. Here, the recording 
medium 23 is fixedly positioned immediately before the 
recording area at a plurality of contacting points of the 
ribs 16 of the platen 1 5 (vertices of the undulated record- 
ing medium 23) and the sheet pressure board 18. As a 
result, while it can hardly move even when swelling 
occurs, no movement is regulated in the gaps 17 
between the plurality of ribs. Therefore, due to such 
swelling, the recording medium 23 is caused to expand 
mainly in the gaps 17 between the ribs. 

Further, in this respect, the recording medium is 
pressed downward in advance by means of the extru- 
sions 19. Consequently, the waving (cockling) is orien- 
tated downward without exception, hence enabling it to 
be in a state represented by a recording medium 24 after 
recording has been made in high density. Also, tee swell- 
ing of the sheet occurs as the cockling that has been dis- 
tributed evenly in the gaps 17 between the plurality of 
ribs. Therefore, it is possible to suppress and make each 
individual cockling small, and there is no possibility that 
the sheet floats toward the recording head 1 side. 

Also, there is a problem that a recording medium is 
subjected to curling due to atmospheric environment 
This problem is related particularly to the abrupt changes 
of humidities in the atmospheric environment, (n a high 
humid environment this problem often occurs because 
the recording medium absorbs moisture and swells. In a 
case of low humidity, too, the moisture contained in the 
recording medium is released externally, resulting in the 
contraction of the recording medium, thus causing it to 
be curled. In the present embodiment however, the wavy 
configuration is provided for the recording medium, thus 
giving firmness to it to mitigate the influence of curling 
that may be exerted on the recording medium. As a 
result, there is also no possibility that the recording 
medium floats toward the recording head 1 side. 

(Second Embodiment) 

Rg. 4 is a perspective view which shows the princi- 
pal part of a second embodiment in accordance with the 



present invention. Here, the same referenc numerals 
are applied to th same or equivalent members appear- 
ing in the first embodiment described above. Any 
repeated description will be omitted. 
5 In the first embodiment, a sheet pressure board 18 
is arranged on the upstream side of the recording area, 
but in the second embodiment a sheet pressure board 

34 is likewise arranged on the downstream side of the 
recording area as shown in Fig. 4. 

10 The sheet pressure board 34 is made rotative 
around a sheet exhausting roller 1 3 by rotary means (not 
shown) in the direction indicated by arrow B. When the 
recording medium 8 is carried, this board is in a state at 

35 indicated by two-dot chain line. It is retracted so as 
15 not to hinder the carriage of the recording medium. At 

any other time, the board remains in a state at 34 indi- 
cated by solid line so as to give the waving configuration 
to the recording medium 8. 

In this way. it is possible to produce the waving con- 
20 figuration both on the upstream and downstream sides 
of the recording area, thus obtaining the anticipated 
effects more reliably. Also, even after the trailing end of 
the recording medium 8 passes the sheet pressure 
board 18 in the recording area, it is possible to continu- 
es ously provide the waving configuration for the recording 
medium. 

(Third Embodiment) 

30 Rg. 5 is a perspective view which shows the princi- 
pal part of a third embodiment in accordance with the 
present invention. Here, the same reference numerals 
are applied to the same or equivalent members appear- 
ing in the first embodiment described above. Any 

35 repeated description will be omitted. 

In Fig. 5, a reference numeral 25 designates spurs 
arranged in the positions facing the extrusions 1 9 of the 
sheet pressure board 1 8 to allow them to enter the gaps 
1 7 between the ribs on the platen 1 5 to the same extent 

40 as the extrusions 1 9, and 26, a rotational shaft to support 
the spurs 25, which is driven by means of a motor (not 
shown), and rotate the spurs 25 in the same circumfer- 
ential speed as the feeding speed of the recording 
medium 8 so that the spurs 25 do not resist the feeding 

45 of the recording medium 8 when the spurs 25 are 
pressed to it 

A reference numeral 27 designates spurs for use of 
sheet exhaust, which rotate following the rotation of a 
driving roller 12 arranged on the sheet exhausting side: 

so these spurs are biased in the direction toward the sheet 
exhaust driving roller 12 by use of biasing means (not 
shown); and 28, a shaft serving as the rotational center 
of the sheet exhaust spurs. 

With the structure described above, the spurs 25 

ss serve the same purpose as that of the extrusions 19 of 
the sheet pressure board 18. Therefore, it is possible to 
provide the waving configuration on the upstream side 
as well as on the downstream side of the recording area, 
and to prevent the recording medium 8 from floating 
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toward th r cording head 1 side reliably. Also, even after 
the trailing nd of the recording medium 8 passes th 
sheetpressureboard18,itispossiblet provideth wav- 
ing configuration continuously. 

Fig. 6 is a perspective view of the structure in which s 
cleaners 29 are additionally arranged for the structure 
described above in order to remove recording ink adher- 
ing to the spurs 25 and the sheet exhausting spurs 27. 

As shown in Fig. 6, the spur cleaners 29 are evenly 
pressed both by the sheet exhaust spurs 27 and the pres- io 
sure spurs 25. 

In the structure described above, the spur cleaners 
29 rotatefollowing the rotation of the sheet exhaust spurs 
27. and cause the spurs 25 to rotate following the rotation 
of these cleaners. As a result, it is possible to make the is 
circumferential speed of the spurs 25 is substantially 
equal to that of the sheet exhausting roller 12. 

In the present embodiment, while the structure has 
been described such as to press the recording medium 
8 by means of the spurs 25. the present invention is not so 
necessarily limited to the provision of such spurs if only 
a structure is formed to satisfy the function and perform- 
ance as described above, although the spurs are 
extremely effective, because unsettled recording ink is 
not easily transferred to them even when the fixation of 25 
recorded ink is slow after it has been discharged onto a 
recording medium. Also, the amount of ingression of the 
spurs 25 into the gaps 1 7 between ribs on the platen 15 
is described to be made to the same extent as the extru- 
sions 1 9 of the sheet pressure board 1 8, but a different 30 
amount of such ingression may be adopted in this 
respect. 

(Fourth Embodiment) 



The present embodiment is such that the spurs 25 
of the third embodiment described above are arranged 
on the sheet exhausting roller. 

Fig. 7 is a perspective view which shows the princi- 
pal part of a fourth embodiment in accordance with the 40 
present invention. Fig. 8 is an enlarged section taken 
along line 8- 8 in Fig. 7. In this respect, the same refer- 
ence numerals are applied to the same or equivalent 
members of the third embodiment represented in Fig. 5. 
Any repeated description thereof will be omitted. 45 

In Fig. 7 and Fig. 8, a reference numeral 31 desig- 
nates a strip type sheet exhausting roller, which is pro- 
vided with recesses 32 and extrusions 33. and driven by 
means of a motor (not shown) through a gear train and 
others. The recesses 32 are arranged on the extended so 
lines of the gaps 1 7 between ribs on the platen 15, while 
the extrusions 33 areformed on the extended lines of the 
ribs 1 6. and arranged to be of the same height of the ribs 
16. 

The spurs 25 are arranged on the recesses 32, 55 
respectively, in the same position and same ingression 
amount as the extrusions 1 9 of the sheet pressure board 
18. and rotatively supported and fixed in each position 
by holders (not shown). The sheet exhaust spurs 27 are 



rotativ ly supported by holders (not shown) t rotatefol- 
lowing the rotation of th sheet exhausting roller when 
these spurs are pressed to the extrusions 33 thereof. 

The spur cleaners 30 are the members to remove 
recording ink adhering to the spurs 25 and sheet exhaust 
spurs 27, and in the present embodiment, each of them 
rotates following the rotation of each one of sheet 
exhaust spurs 27 and causes each two spurs 25 to rotate 
following the rotation of each one of the spur cleaners. 

In the structure described above, the recesses 32 of 
the strip type sheet exhausting roller 31, and the spurs 
25 play the same roles of the gaps 17 between the ribs 
1 7 on the platen 15, and the extrusions 19 of the sheet 
pressureboard 18. The extrusions 33 play the same role 
as the ribs 16 of the platen 15. Therefore, it is possible 
to provide the waving configuration reliably until the 
recording medium 8 has been exhausted, hence pre- 
venting the recording medium 8 from floating more reli- 
ably. 

Also, the spurs 25 and the sheet exhaust spurs 27 
are arranged on the same lines. Consequently, each 
sheet exhausting roller is arrangeabJe in a position on 
the upstream side of the sheet feeding direction, thus 
making it possible to nip the recording medium earlier. 
As a result its feeding in the direction toward the down- 
stream side becomes more reliable. 

In the first to fourth embodiments described above, 
if the distance is short between the resist roller pair 1 1 
and the extrusions 19 of the sheet pressure board 18, 
the waving of the recording medium 8 may be hindered 
by the nipping of the resist roller pair 1 1. therefore, it 
may be possible to arrange a recessed portion on each 
part of the driving roller 9 on the sheet supply side in 
agreement with each trough of the waving configuration. 

Also, the left and right edges of a recording medium 
tend to float easily toward the recording head 1 side due 
to the warping or the like. Therefore, it is preferable to 
arrange the extrusions 19 of the sheet pressure board 
18 and the extruded members on the downstream side 
in the sheet feeding direction to be in agreement with 
these edges of the recording medium so that the edges 
thereof are pressed downwardly as shown in Fig. 3. 

If there are several kinds of sizes for recording media 
to be used, it should be arranged to make the positions 
adjustable for the extrusions 19 of the sheet pressure 
board 18 and the extruded members on the downstream 
side so that each of the edges of the recording media is 
reliably orientated downward. 



(Fifth Embodiment) 

Fig. 9 is a perspective view which shows the princi- 
pal part of a fifth embodiment in accordance with the 
present invention. Here, in the present embodiment, the 
same reference numerals are applied to the same or 
equivalent members appearing in the embodiments 
described above. Any repeated description thereof will 
be omitted. 
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possible to create cockling in each gap 1 7 betoeen If 
mthep lu r eJ posi fi onswherethenl«^an d Sat2 
tor since the upper part of each gap 17 between th« 
board, the cockJ lng fe reliabV^emateddovvmwudl^ 
toward the recording head 1 side. 
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2??* I"' *" 113 bybiaSin9 m "» <"* s "own) so 
that it abuts upon them. ' 

from H ^ Wer,th mutualrel « i ons between the heights 
from to recessed portions 115 of the platen to to 

S ^ ecWe «*«• of the rib 1 13, au»liary rto 1 MaS 
extrusion 116 are: J"u'i*,ana 
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(Sixth Embodiment) 

Fig. 10 is a partial view which perspective^ shows 
fte vjcmrty of the platen of a recoidhgapSa^ 

riaae ,n iK: aninkietheatl101 fe "™nted on a car- 
wTIS?" 102 fe ^P 0 ^ "V a guide rail 

102 which is in contact with a supporting rail 105 Th« 

Kisses' ^ ^ < n « —J 

ried^f * T * 3 reCOnSna m8dium 1 <>7 is car- 
nedbyasheetsuB^mechanismfnotshownltotherto 

SsTro^T'" 9 madium 107 - « * 352 

*? supply side when » is pressed to to 
»en. the deviation or the like is corrected After that tw 

aHel to iTl , "^"Sadontheplatenlll inpar- 
fh! w u Sheet Erection. In this resoect it 

nwrtingmediurnn todirecflon intersecting the sheet 
feed'ng direction, and at least such arrangement is : 
S: ■?•»*! to the SSSfi 

fte ^ B0 ^^o»»esr W ,press U reboarti?2fe 



whereeach of to heights is L,, L, and H, respectively 
as shown , n Fig. li. Therefore, when the recS 

son 1 16. rt presents a continuous waving confipurafon 

m a rec,an9u,ar to » e 

mg nead 101 to scan. Then the recordino medium k= 

mlrrJ f ? e V*«*9 ^e. which is dt^ a 
* SEE? ^-^asbeetexhaustingr^erlisto 
^h^" 9 *" r0ta,ion «* *• ^roller 1 18 m 

S! S : eanSN * Mn) - The mediums 
exhausted is stored in an exhaust sheet tray (not shown? 
Now. in conjunction with Fig 12 Fia 3 

tors of a ecordmg apparatus before and after recoirtinn 

Passedthesheetpressureboard 112 isprovided with a 
waving configuration whose vertices areTte «X 

«T!fTTJ ,andt,ou 9 hsar8 «>riitscontactingDlan6 
neaa 101 side due to to warping or the lite ih^^ 

*e recorting media to be used, to Lu£n?£2 
^esheetpressuretoardl^andtoextrudedmer*^ 

Cflthedow^eamsideshould be arranged 
^^f^^^grJun.^S 
are pressed downwardly. However, when it is attorn*^ 

^^^wnwardbypressu re. there appeal to« 

2S3^^^^"^S3K 

w* a case, if the pilches of the ribs 1 13 are toorcuraw 
to waving curvature becomes intensified so7s to ^ 
tradict the nature of a recording medium 107 thtf ™ 



1/ 



7 



13 



EP0699537A2 



14 



fundamentally made to stay in flat As a r suit insome 
olthegapsbeUnribsm.notr V^S!3S 
all. «has been confirmed by expenme^insuc^ 
cas ft »herernaybecreatedhill S ns.ngtov««J1hehea(l ^ 

side instead. ^ :x . 

Therefore, it is required to thin out the ribs 113wrth 
resperttomeextrusionslieofthesheetpressureboard 
Xdtheexmidedmerrbersonthedo^earns^ 

Nevertheless, although described later, rfrt B intended 
to^theexter^onbythegapsbetwewnbsm to 

each individual oocWing becomes greaterwhen uang a 
Wording medium (vertically watermarked prt M 
tends to expand in the direction redang^r to the sheet 

SSd1 longer. To cc^e^thlNs situation, therefore, « 
Z auxiliary ribs 144 are additionally ana^Bmm,- 
mize the cockling in a recording medium of the lona 

in Rg^. the vertically watermarked paper having 
passed L sheet pressure board 112 P-^"^ „ 
Ling configuration as *e verfcaHy ^ - 
paper 121a indieated by broken line. At this jureture. « 
Sewages are recording in high densilyjhe vertical* 
waterrnarked paper 121a is in a state where a great 
I^Te^ina ink is impacted using v^er as«s 
main sdve* The size of the vertically v^ermarted « 
p^erl^abecomesiargerduetosw^ingHere ^when 
the vertically watermarked paper absorbswate rt tends 
to swell by its nature in the direction re^gu a^ to *e 

sheet feeding direction. Now that „ 
n^paper^laisfixedlyposnionedbycortectaithe » 

sheet pressure board 112 (namely, the ^ces of the 
vertically watermarked paper 121a that has waved) rt 

contrary, as the movement is not regulated in he gaps * 
Sen ribs 113. the expansion of the vertically water- 
Saplrl^amadebyswelBnglakesplacen^ 
M»aantt» ribs 1 13. Further, if the expansion resulhng 
rTsweffing is greater, the -r^ny wa.ermar^ 
paper 121a abuts even upon the auxiliary riba 114. « 
ntnce creating cockling in the gaps *««^ 
ribs 113 and auxiliary ribs 114 (namely, n the recessed 
portions of the platen115). In addition, itisarra^edm 
advarx* to Displace the cc^do^^ 
oftheextn.sior«116.A S aresu» > itis OT enlateddown- « 

wari without exception to enable the vertically water- 
maldZerto^in a state as at 212b atter recording 
SZ^Hg. 13. inWsway.1ne 
jsalstribirtedarrwngtheger^ofplu*^ 

iary ribs 1 14 in the plural recessed portions 1 15 on the 
platen Therefore, it is possible to minimize each mdwtd- 
ual^.andmereisnopr^bir.tyttmtthemed.um 

floats toward the recording head 101 side. 

Now.inconiunrfonw^Rg.H^edesa^o^ • 
be made of the behavior of a honzontally watemwked 
P^beforear«iaAerre«.to1ng.Theh(inzor^wate^ 

marked paper having passed the sheet pressur e board 



tally watermarked paper 122a indicated to**"** 
At this juncture, if images are recording in h.gh densrt* 
the horizontally watermarked paper also 
itssizelarger.Her .the horizontally watermarked paper 

as the sheet feeding direction when ,t absorbs water. 
. < rfirortinn but being provded in 



advance with the waving configurate* as thehon^ 
tolly watermarked paper 122a in Rg. 14) .n the jpps 
between ribs 1 1 3 extending in the same directon a* ha 
sheet feeding direction, the cockling is not allowed to 
occur in the same direction as the sheet feeding direc- 
tion. As a result after recrjrtfmj.onlytheport.ond^y 
extending in the direction rectangular to the sheer feed- 
imdirectoisabsort*ri.r^the^ 
asirdicatedbythehorfeontallyv^ermark^ip«12^ 
after recording as iDustrated in Rg. 14. Therefore. rt us 
possible to minimize the cockling, and there is no possi- 
bility that the recording medium floats to the recording 
head side. 

There Is also a phenomenon called curling, which 
appears both on the vertically and horizontally watery 
marked papers. This is a phenomenon that paper is 
warpedduetocrangesintheatmosph^ 
particularly due to an abruptly changed hiimxfr* Inthe 
present embodiment, however, a recording meAunvis 
provided with a waving configuration on the uptmm 
side of the recording area. Consequently firrrmess * 
given to the recording medium to correct the curtmg of 
fte recording medium, and there is also no possitalrty 
that it floats toward the recording head 101 side. 

(Seventh Embodimerrt) 

Rg isisaperepectivewewwhichshowsthestate 
that a recording medium is being passed through the 
platen and sheet pressure board of a reccing ap^ra- 
in accordance with a seventh embodiment ofthe 
present invention. In the sixth embodiment an example 
is described, in which the sheet pressure board 112 * 
arrarfledontt.eur^eamsweofmerecordmgm^ 
inthe seventh embodiment a sheet pressure ooard 224 
isalsoarranged on thedownstreamsWertthe record^! 
area asperspectiver/ shown in Rg. 15. The ^eet pres- 
sure board224 is rotative in the direction >ndicatedDy 
arrowbaroundthe sheet extmust^dler 219 by r^ry 
means (not shown). When the recording medium 207 is 
2 thisboardisinastate224asir^ed^»^ 
dot chain line, and is retracted so as to avori hmdemB 
the carriage of the recording medium. In any other time, 
it is in astate224 indicated by solid One to owe a waving 
oordigurationtothe recording medium 207 As a result 
rt is possible to provide the waving configuration bo* on 
!,e upstream and downstream sides of the receding 
area^c«ainingthearitidpated effects rroreretaWy. 

Also, even after the trailing end of the recording medium 
207 has passed the sheet pressure board 212 arranged 
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on the upstream side of the recording area it is possible 

(Eighth Embodiment) 

Fig. 16 is a perspective view which shows the state 
P aten and sheet pressure board of a recording appaia" 

'n the eighth embodiment, spurs 326 are arranged 

VZZT*" P0Si,i0ns *"*« 816 extrusion^ieS 
*e sheet pressure board 312 on the downstream skie 
ofthe recordmg area so that the spurs enter ftVgS 

^eed of the spurs 326 equal to the feeding speed of 
a recording medium in order to avoid anv r 1« 

^um 307. (>,«,e downstream side7^s 
326. «iere are arranged sheet exhaust spurs 328^ 

Wedbyasheetexr^^rsnaft^Se^ 
>ng unit The sheet exhaust spurs 328 are bfasedTL 

With the structure described above the sow* ik 

^he wa^ng configuration both on the^a^^ 
downstream sides of the recording area andon3fc» 

"^swe reliably. Also, it is possible to provide the wav- 

nas passed the sheet pressure board 312 
** . US" p8rsp9cBve view which shows the state 
Sen S'l 9 , mediUrn is Mn B P^Bd through^ 
Sfrf | 8 ^ S ^ ,PreSSUre boardo,a r *crting ajpara 

^ P ° SSib,e 10 man ^ cleaners 430 " 
remowng recoidmg ink adhering to the spurs 326 Z 

^WlTE?""* «!£ * 

to hi h 9 ' ' 8 C,eaners 430 we evenly pressed 

In the structure described above, the cleaners 430 

^■SET lhe r0tert, ' on 01 *• *«« exhaust spurs 
428^nd further, cause the spurs 426 to rotate fallowing 
*^.on of the cleaner. Therefore, it is 
™ate te spurs 426 in the circumferential spe* *t> 
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Here, inthe present embodiment, the description 

invennonisnotlimitedtotheus of spurs if only a Zc 

h fi*™ 1 " 1 * °f '"SJression of the spurs has been 
^^asbeingthesameasthatofthee^oSs^ 

a different amount of such ingression. 



(Ninth Embodiment) 



««t I 9 ' 18 *J pers P ective view which shows the state 
that a recording medium is being passed 
Mween the platen and sheet prisTSaS ^ 

in aCCOrdanCe ** a ™.Terr£d 
.mem of the present invention. Rg. 19 is a 

tonal view taken along line 19- 19 in Ro 18 Thnrtntt. 
embodiment is such that the spurs 326 of "tlJ eioht 
e^odmen, are arranged on^dSfc r ^ 

h l 8 "* '° emb «fm 1 ems. any reS 

description wai be omitted repeated 

roJ^J^l^'^'^^^adriving 

^rusi^^andsecondelSS ££ 
type s eet exhaust roMer 534 is anvenly motorX 

514 respertvely. These extrusions are arranged lobe 
ftesamehe^asthatofthenl.sswandau^taryrte 

wesheetpressuneboard512ontharecessasS9i J* 
^^byhoUen.fnotsho^iSpS 
« Zl^. T SpUra 528 « rotativSS- 

exBusionsS32to rotatefollowing the rotation of thesheet 
pausing roBer. deanere 530 are the 
™™> mfeig ink adhering to the spurs 526 and 
sheet exhaust spurs 528. In the present embodimem 

of the sheet exhaust spurs 528 and cause each i3 

c ^ ln the structure described above, the recesses <ai 

526 play the same rotes as those of the recessekw 
^f^^eofftepfateaThefirsTSrsSI 
^f^f^ 533 play the sa^eroles^ 
» l*l te5 " a ^ a ^'" arvrite 514.Therelwe,K 

ass T tt > m> ithasbeen 3 

^ 8,6 reew ""9 507 from floating more 
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Also, since the spurs 526 and sheet exhausters 
528 ar arranged on the sam lines, the sheet exhaust 
roller can b positioned farther n the upstream sri in 
the sheet feeding direction to make it possible to pinch 
a recording medium earlier. Hence its transfer to the 
downstream side becomes more reliably. 

In the sixth to ninth embodiments described above, 
ifthe<listen(»isshortr^eentheresistro«er^110. 
210 310. 410, or 510. and the extrusions 116. 216. 3ib. 
416 or 516 of the sheet pressure boards 112, 2«. 312. 
412 or 512. the waving of the recording medium 107, 
207 307. 407, or 507 may be hindered by the nipping, 
(pinching) of the resist roller pairslir^ L2ia310.4l0 £ 
510 in some cases, it may be possible to provide the 
troughs of the waving configuration in the portions cor- 
responding to the recesses 115, 215. 315 41* or 515 
ofthepterten of thedriving roller on the sheet exhausting 
side 108. 208. 308. 408, or 508. 

(Tenth Embodiment) 

Fig 20 is a partial view which perspectively shows 
the vicinity of the platen and sheet pressure toardol a 
recording apparatus in accordance wrth a ^ 
iment of the present invention. Regardmg the elements 
common to thesixth to ninth embodiments, any repeated 
description will be omitted. 

The present embodiment is of such a structure that 
a flat sheet pressure board 635 is biased to the platen 
611 side by biasing means (not shown) to enable it to 
abut upon the ribs 613 of the platen 611. This , embo*- 
ment relates to an apparatus whose use is limited to 
recording on the vertically watermarked paper 

Here, as described earlier, the vertically water- 
marked paper tends to swell in the direction rectangular 
to the sheet feeding direction by its nature when it 
absorbs water. Therefore, just by fixing the position of 
the vertically watermarked paper on a plurality of con- 
tacting portions between the ribs 613 and the flat sheet 
pressure board 635, it is possible to create codding on 
the recessed portions 615 ofthe platen. Also, the upper 
surface of the recording medium being regulated bythe 
flat sheet pressure board 635. the cockling is onertated 
downward reliably, and there is no possibility that the 
recxjrdingmediumfloatstowaidmerewid.ngheads.de. 



(Eleventh Embodiment) 

Fig 21 is a eross-secBonal view which shows the 
vicinityoftheplatenandsheetpressureboardofanelev- » 
enth embodiment in accordance with the present inven- 

1,0,1 In the sixth to tenth embodiments described above. 
fthasbeenexerr^ifiedtr^rit»113.213 3l3 413 5U 
or 613 and the auxiliary ribs 114, 214. 314. 414. 514. or » 
614 are arranged alternately, but as one embodiment 
represented in Rg. 21, it may be possible to arrange a 
plurality of auxiliary ribs 714 between nbs 713. 



fjw Ifth Embodiment) 

Fig 22 is a cross-sectional view which shows the 
vicinity of the platen and sh et pressure board of a 
s twelfth embodiment in accordance with the present 

'^'/Js'snown j n Fig. 22, it may be possible to P^P 8 ™ 
plural kinds of heights for a plurality of auxiliary ribs* 4 
between ribs 813. In the structure described above. 
w since a plurality of auxiliary ribs 814 are arranged 
between ribs 813, it is possible to suppress the cockling 
of the vertically watermarked paper lower. 

As has been described, in accordance wrth each of 
the embodiments, ft is possiWeto minimize each indivnd- 
« ualc««ingthatmaytaker^dwtothepermeat.on 
of ink into a recording medium in an ^ jet recorfing 
apparatus tor recording by discharging ink. and also, to 
rentateth e c««ingdc^d.thL B *tainir^as^- 

icarrt effect to prevent the recording medium and record- 
20 ing head from being in contact with each other 
Further, asaresult of suchpreventweefle^ 
tarceismadestorterbetweenthesurfa^ 
medium and a recording head, hence making * I**** 1 * 
to enhancetheimpacting accuracy of discharged grains 
as ofreoordinginltAlsaftispossibletopreventarecord.^ 

„Uimtromfloatir*duetome^ 
medium itself by providing the recording medium wrth a 
wavingeonfigurationtogivetirmnesstoit. 

In other words, the present invention mates it pos- 
M siUetoprevertthequalityofrecordedimagesfrombeing 

^rad* due to curling o^ 
milium to be used, and effectuatesan excellent record- 
ing by means of ink jet discharge. 

AninkietrewjrdingawaratususinginkietreMrding 

as means for recording by discharging inkonto a recording 
medium arranged for a recording area includes means 
for feeding a recording medium, which is arranged tor 
the recording area and provided with a merf^m to 
provide irregular configuration far the recording medwm 
<o inthedirectionintersec^ 

hence irfnimfeing each individual codding frat may lake 
place due to the permeation of ink into the recording 
medium when images are recorded thereon by the ink 
jet recording apparatus, and also, to °ne^e<heco*- 
« HngdowrwaidreKar^inordertopr^ 

medium from being in contact with the recording headto 
obtain a good quality of recorded images. 



Claims 

1. Aninkjetrecordingapparatosi^ginkjetrecording 
means tor recording by discharging ink onto a 
recording medium arranged for a recording area, 
induding the following: 

means for feeding a recording medium, being 
arranged for the recording area and provided Iwrtr .a 
mechanism to provide irregular configuration for 
said recording medium in the direction intersecting 
the feeding direction ol said recording medium. 
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2. An inkjet recording apparatus according to Claim 1, 
wherein said means for feeding said recording 
medium comprises: 

a platen positioned to face said ink jet record- 
ing means, being provided with a plurality of irregu- 5 
Parities on the plane facing said ink jet recording 
means in the same direction as the feeding direction; 
and 

a sheet pressure board arranged to be in con - 
tact with the extrusions of said platen. 10 

3. Aninkjetrecordingapparatusaccordingtoaaiml, 
wherein said means for feeding said recording 
medium comprises: 

a platen positioned to face said ink jet record- is 
ing means, being provided with a plurality of 
irregularities on the plane facing said ink jet record- 
ing means in the samedirection as the feeding direc- 
tion; and 

pressure members positioned to face a plu- so 
rality of recesses on said platen to press said record- 
ing medium to said platen side. 

4. AninkjetrecordingapparatusaccordingtoClaiml, 
wherein said means for feeding said recording zs 
medium comprises: 

a platen positioned to face said ink jet record- 
ing means, being provided with a plurality of irregu- 
larities on the plane facing said ink jet recording 
means in the same direction as the feeding direction; so 
and 

a pressure board arranged to be in contact 
with the extrusions of said platen, and provided with 
pressure members positioned to face a plurality of 
recesses on said platen to press said recording 35 
medium to said platen side. 

5. An inkjet recording apparatus according to Claim 1, 
wherein said means for feeding said recording 
medium comprises: 40 

a platen positioned to face said ink jet record- 
ing means, being provided with a plurality of irregu- 
larities on the plane facing said ink jet recording 
means in the same direction as the feeding direction; 

asheetpressureboardarrangedtobeincon- 4s 
tact with the extrusions of said platen on the 

upstream side of the recording area of said ink jet 
recording means, being provided with pressure 
members positioned to face a plurality of recesses 

ofsaidplatentopresssaidrecordingmediumtosaid so 
platen side; and 

pressure members positioned to face a plu- 
rality of recesses of said platen on the downstream 
side of the recording area of said ink jet recording 1 
means to press said recording medium to said ss 
platen side. 

6. An ink jet recording apparatus according to Claim 5, 
wherein said pressure members arranged to face a 



plurality of recesses of said platen on the down- 
stream side of the recording area of said ink jet 
recording means ar rotational spurs. 

7. An ink jet recording apparatus according to Claim 1 , 
wherein said means for feeding said recording 
medium comprises: 

aplaten positioned to face said inkjetrecord- 
ing means, being provided with a plurality of irregu- 
larities on the plane facing said ink jet recording 
means in the same direction as the feeding direction; 

a sheet pressure board arranged to be in con- 
tact with the extrusions of said platen on the 
upstream side of the recording area of said ink jet 
recording means, being provided with pressure 
members positioned to face a plurality of recesses 
of said platen to press said recording medium to said 
platen side; 

a roller arranged in the vicinity of the down- 
stream end of said platen and positioned to face a 
plurality of irregularities of said platen, being pro- 
vided with a section substantially equal to said irreg- 
ularities; 

spurs rotatrvely extruded into the recesses of 
said roller; and 

spurs abutting upon the extrusions of said 

roller. 

. An inkjet recording apparatus according to Claim 1 , 
wherein said means for feeding said recording 
medium comprises: 

a platen positioned to face said ink jet record- 
ing means, being provided with a plurality of irregu- 
larities on the plane facing said ink jet recording 
means in the same direction as the feeding direction, 
and the heights of said plurality of extrusions being 
two or more kinds; and 

a sheet pressure board arranged to be in con- 
tact with the highest extrusion of said platen. 

An inkjet recording apparatus according to Claim 1 , 
wherein said means for feeding said recording 
medium comprises: 

a platen positioned to face said inkjet record- 
ing means, being provided with a plurality of irregu- 
larities on the plane facing said ink jet recording 
means in the same direction as the feeding direction, 
and the heights of said plurality of extrusions being 
two or more kinds; and 

pressure members positioned to face a plu- 
rality of recesses on said platen to press said record- 
ing medium to said platen side. 

An Inkjet recording apparatus according to Claim 1 . 
wherein said means for feeding said recording 
medium comprises: 

a platen positioned to face said inkjet record- 
ing means, being provided with a plurality of irregu- 
larities on the plane facing said ink jet recording 
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means in the same direction as the feeding direction, 
and the heights of said plurality of extrusions being 
twoormor kinds; and 

a pressure board arranged to be in contact 
with the highest extrusion of said platen, and pro- 5 
vided with pressure members positioned to face a 
plurality of recesses on said platen to press said 
recorcfing medium to said platen side. 

11. An ink jet recording apparatus according to Claim 1 , 10 
wherein said means for feeding said recording 
medium comprises: 

a platen positioned to face said ink jet record- 
ing means, being provided with a plurality of irregu- 
larities on the plane facing said ink jet recording is 
means in the same direction as the feeding direction, 
and the heights of said plurality of extrusions being 
two or more kinds; 

a sheet pressure board arranged to be in con- 
tact with the highest extrusion of said platen on the so 
upstream side of the recording area of said ink jet 
recording means, being provided with pressure 
members positioned to face a plurality of recesses 
of said platen to press said recording medium to said 
platen side; and 25 

pressure members positioned to face a plu- 
rality of recesses of said platen on the downstream 
side of the recording area of said ink jet recording 
means to press said recording medium to said 
platen side. 30 

12. An ink jet recording apparatus according to Claim 
11, wherein said pressure members arranged to 
face a plurality of recesses of said platen on the 
downstream side of the recording area of said ink jet 3S 
recording means are rotational spurs. 

13. An ink jet recording apparatus according to Claim 1 , 
wherein said means for feeding said recording 
medium comprises: 40 

a platen positioned to face said ink jet record- 
ing means, being provided with a plurality of irregu- 
larities on the plane facing said ink jet recording 
means in the same direction as the feeding direction, 
and the heights of said plurality of extrusions being 45 
two or more kinds; 

a sheet pressure board arranged to be in con- 
tact with the highest extrusion of said platen on the 
upstream side of the recording area of said ink jet 
recording means, being provided with pressure so 
members positioned to face a plurality of recesses 
of said platen to press said recording medium to said 
platen side; 

a roller arranged in the vicinity of the down- 
stream end of said platen and positioned to face a ss 
plurality of irregularities of said platen, being pro- 
vided with a section substantially equal to said irreg- 
ularities; 

spurs rotatively extruded into the recesses of 



said roller; and 

spurs abutting upon th extrusions of said 

roller. 



12 




13 



EP0 699 537 A2 




14 



EP0 699 537A2 




15 




16 



EP 0 699 537 A2 




17 



EP0 699 537 A2 




EP0 699 537 A2 




EP 0 699 537 A2 




20 



EP0 699 537 A2 




21 




22 



EP 0 699 537 A2 




EP0 699 537 A2 




24 



EP 0 699 537 A2 




25 




26 



EP0 699 537 A2 




27 



EP0699 537 A2 





29 



EP 0 699 537 A2 




30 




31 



EP 0 699 537 A2 




